best possible. But when all these conditions have been excluded or eliminated by treatment, there remains a large and harassing class of patients who have a continued post-nasal catarrh and nothing else as the cause of their deafness, and as the certain cause of its increase; and many of these, in my experience, absolutely fail to get any appreciable permanent good from any usual form of treatment. These cases are the reproach of otology. If we consider the post-nasal condition of these patients, there is in nearly all cases some observable catarrh; it may be obvious, with the secretion of considerable amounts of mucus or mucopus, but in the more typical instances which resist ordinary treatment so cornpletely, the amount of secretion present is small, often there is no visible mucus. The mucosa is somewhat swollen and engorged, especially over what may be called the " adenoid area," which often stands out sharply demarcated from its surroundings by its deeper colour. The mucosa over the pharyngeal aspect of the Eustachian cushions is generally swollen and pale; that under the shelter of the hood frequently shows conspicuously pale and dry-looking. Often there is mucus in the lateral fornix of the pharynx above the tubal ridge when none is to be seen elsewhere.
These conditions are clearly infective, but the bacteriology of the nasopharynx has been unsatisfactory and the results obtained have generally been subject to suspicion of contamination either from the nose or mouth in collection. It appeared to me, therefore, that a fresh start must be made if I was to learn anything of serious value to myself about the infections in post-nasal catarrh. I devised a post-nasal cannula with a stylet, the end of which could be kept shielded from contact with the mouth and could be protruded with an attached swab when the cannula was in position behind the palate. After the swab has been well rubbed over the pharyngeal vault it is withdrawn into the cannula and the latter removed from the mouth. The outside of the cannula is then wiped free of saliva or mucus, the swab is protruded, and is removed from the stylet with sterile forceps. Plate cultures on blood-agar are made either directly from the swab or as soon as possible; if delay is inevitable, it is a good plan to keep the swab in an atmosphere saturated with aqueous vapour, so as to prevent any drying up of the mucus, very little of which is removed in some cases. This is easily effected by placing the swab in a sterile test-tube along with a plug of sterile cotton-wool moistened with sterile water, and stopping in the usual way with cotton-wool. In this way a minimal quantity of mucus may be kept without drying for many hours.
I have tabulated the culture results of fifty consecutive inquiries, excluding only some few in which the growth either failed altogether or was inadequate to entitle it to be considered a fair sample. Such cases have always been investigated a second or more times if necessary. At one time a contaminated batch of wool gave me trouble by overgrowths of Bacillus mesentericus in a series of cases; apart from this, the plates have been strikingly free from contaminations by air-organisms.
It must be borne in mind in looking at these results that the cases have all been strictly chronic post-nasal catarrhs: no case in the course of a cold has been consciously admitted; nearly all had been under observation for a considerable time before culture was made, and in the great majority of cases an alkaline nasopharyngeal wash had been in use for weeks or months. The bacteriological findings, therefore, are not to be compared with those ascribed to acute nasal catarrhs.
Those who have any experience of the difficulties of the bacteriology of the post-nasal space will appreciate the amount of work which this short series of cases means. For the bacteriological results I have to record my grateful thanks to Dr. Gordon, whose name is a guarantee of their accuracy, and to Mr. Gillies, my late house surgeon, who, as Luther Holden research scholar, has taken a share in the work under Dr.
Gordon's guidance. The difficulty of coping with a piece of work such as this in addition to the routine work of a busy pathological department is the reason why, for the purposes of an introductory study, we agreed to allow the streptococci and the Gram-negative cocci other than catarrhalis to stand without further differentiation, except in a few cases. The staphylococci have been to some extent analysed. The scheme includes the whole of the organisms grown from these fifty plates.
At a first glance over the table (see p. 46) perhaps the most striking point is the small number of categories into which the organisms found may be grouped. It will be seen that, apart from a diphtheroid of non-pathogenic type which occurred in small numbers once, we have only seven columns. I grant at once that the streptococci which are grouped together form a complicated group, but, as will be seen, they are of secondary importance in these infections. The group of Gramnegative cocci other than catarrhalis is of great interest and is badly in need of differentiation, but this is a large piece of pioneer work in itself, and has for the present been deferred. The next point is that indiscriminate mixtures have been almost entirely absent; among the many hundreds of colonies present on the plates it is very rare for organisms (5) +t of more than three groups to be present; often there are only two perfectly well marked types of colony e.g., pneumococci and Staphylococcus aureus; in a few cases an absolutely pure plate of a single organism is obtained. This last has happened three times among these cases, and also twice among private cases, with the pneumococcus, and on two occasions, in cultures from the same patient (a nurse) with Staphylococcus aureus;. also in two other private cases with Staphylococcus aureus. The absence of indiscriminate mixtures and the constancy of the types of combination afford, I think, very strong presumption that we are dealing with actual pathogenic organisms. For example, pneumococci and Staphylococcus aureus occur together without other admixture seven times.
(It should perhaps be said that certain plates have been rejected on account of contamination by mesentericus; where this has occurred there has usually been at the beginning only a single colony of this organism from which spread has taken place, a circumstance making it almost -certain that the organism was accidentally introduced, and was not derived from the nasopharynx.)
If we consider the categories in succession, the pneumococci are seen to stand pre-eminent in frequency of occurrence; counting only those *cases in which this organism was present in large proportion, we see -that it occurred in this way in no less than 70 per cent. of all cases, while it was much the principal organism, or was in actually pure culture, in 36 per cent. In very few plates, indeed, is the pneumococcus entirely absent. The clinical appearance in these cases of dominant pneumococcal infection show a certain measure of uniformity: the -catarrh is of the most chronic type, generally presenting itself on the aural side as a pure Eustachian obstruction without loss of lustre or milkiness of the membrane; in the nasopharynx there is usually very little mucus to be seen; often the mucosa appears rather dry and inclined to be glazed ; in the middle line of the vault, over the " adenoids area," there is frequently a quadrate patch of rather thicker mucosa, with a slightly pitted appearance, conspicuously redder than its surroundings. The mucosa over the pharyngeal aspect of the cushions is frequently swollen, but rather pale, while that in the shelter of the opening of the tube may be so pale as to seem almost white. This appearance may easily be mistaken for pus hanging in the mouth of the tube.
Considering the immense frequency of streptococci in the mouth, -and the bad state of the teeth and gums of most hospital patients, in connexion with which streptococcal infection is now known to be the dominant factor, the comparatively small number of cases in which streptococci were at all numerous in these cultures is remarkable, and affords an incidental piece of evidence of the effective prevention of contamination by saliva in the method of culture. Streptococci were in considerable numbers in 24 per cent. of the plates, but were dominant only twice: they never occurred in pure culture. Of the two dominant streptococcal cases, one was undoubtedly an ordinary Streptococcus pyogenes; of the rest, the majority were probably of salivary type, though this point has not been settled by sugar reactions, except on one occasion. Among private cases, however, this has been inquired into, and the streptococci have been in a majority salivary. If the frequency with which septic teeth are associated with post-nasal and Eustachian catarrh is considered, it does not seem far-fetched to refer most of the streptococci found to extension of infection from the buccal cavity. Admixed with streptococci there have been about equal numbers of pneumococcus and staphylococci, the latter generally aureus. It is rather curious that in -no single case were all three organisms present in signicant numbers, either pneumococci or staphylococci being scanty as the case might be.
Of the staphylococci, aureus is the only one on which I feel justified in laying stress from these cultures. The white staphylococci have not been passed through the sugar tests, and I am unable to say how many of them are albus pyogenes; in addition, among this group are included some white Gram-positive cocci of the sarcina type. Staphylococcus aureus is one of the most conspicuous organisms in the cultures, occurring in large numbers in 26 per cent. of cases, and, as has been mentioned, twice pure. It has generally been mixed in about equal numbers with either pneumococci or streptococci. I think in most of these cases of Staphylococcus aureus infection there has been rather conspicuously a considerable quantity of mucus in the nasopharynx.
The Gram-negative cocci form a little explored province, and apart from the few cases in which catarrhalis was present, they have frankly been neglected in this inquiry up to the present. They are, however, of great bacteriological interest, and I hope at a later time to be able to do something to unravel them. One point is worth mention, that on several occasions we have found a coccus morphologically indistinguishable from the meningococcus in considerable numbers, this organism in one instance being in almost pure cultures admixed only with a small number of colonies of a non-pathogenic diphtheroid. Catarrhalis was. found in large numbers once only, and in all only four times, 8 per cent.; it had disappeared a week later on repetition of the culture in several cases, and I am inclined to think that catarrhalis is not a constant inhabitant of the nasopharynx, but may come and go with small exacerbations of the catarrh.
The group of cases in which the pneumobacillus of Friedliander was present is small, but interesting: it occurred altogether in 12 per cent. of cases, and was a dominant organism in half of these. All were in a very chronic condition: in one case, a profuse post-nasal catarrh had persisted since an " influenza " some five months previously: it was in this case the dominant organism present. The smallness of this group, together with the comparatively high proportion in which the organism was dominant rather suggests its survival from some more or less specific type of acute catarrh. Friedlander's bacillus is clearly not one of the common organisms of post-nasal catarrh. A private case may be worth mentioning in which this organism occurred in pure culture in a very chronic post-nasal catarrh after months of douching, and without any intercurrent catarrhal illness.
I have been making trial of vaccines in some of these cases, but I am not as yet prepared to make any final statement of my views as to the efficiency of the method in chronic post-nasal catarrh. The proportion of favourable results seems to vary according to the class of infection present : though it is an accidental arrangement from this point of view, the fact remains that the headings of the table read from right to left correspond pretty closely with the degree of effect produced in my experience by vaccines. Friedliinder infections seem to do well, and catarrhalis quickly disappears under vaccine treatment; though here one is bound to note the frequent spontaneous disappearance of this organism, so that the -effect of the vaccination cannot certainly be isolated. Staphylococcus aureus seems to be a favourable case for vaccination, and the streptococci certainly diminish or disappear in some cases. On the other hand, the pneumococcus has so far defied my efforts, and has appeared to be just as numerous and just as effective in maintaining catarrhal processes after lengthy courses of vaccine as before them. I had an interesting case in point here the other day: a lady who on two occasions gave a plate from the nasopharynx on which three organisms only appeared-a pneumococcus, a streptococcus, and a diphtheroid resembling Hoffmann's bacillus. After four doses of mixed vaccine I made a fresh culture: the catarrh had to some degree diminished during the interval, the secretion of mucus being certainly much less; the fresh culture gave a pure pneumococcal plate, the diphtheroid and the streptococcus having entirely disappeared. It may be that fuller investigation will show a more successful method with pneumococcal infections, either by the use of still larger doses, or by employing a vaccine from a specially virulent strain. So far I have made use of a vaccine from the original plate or the first subculture.
It seemis to me that we may have here a method of treatment which may be of use in a class of cases which too often defies other means of cure.
The question of controls in these cases is a difficult one, for it has been almost impossible to discover samples of the ideally healthy nasopharynx among a town population. In addition, I must confess to having been pressed for time over this section of the work, and I do not put forward such controls as I have as anything more than tentative. They may be said to represent throats not the subject of complaint, not showing obvious post-nasal catarrh, in patients not deaf, and free from adenoids. The relative importance of soil and seed is the governing question, and since all are exposed to the infections, it is probable that the amount of catarrhal reaction is of more importance than the number of organisms. It may be that we have to deal with specific weaknesses of resistance as the principal factor in post-nasal catarrh, and in this case it is possible that a successful treatment might result, not in the expulsion of the organism, but merely in its ceasing to be pathogenic for the particular individual, though still existing in quantity as a normal inhabitant of the nasopharynx. I have examined six controls: they are insufficient, but are all that I have available. Of these, three show a dominant growth of pneumococcus, one of them being mixed with a white staphylococcus; of the rest, one grew a mixture of pneumococcus and Staphylococcus aureus, one a mixture of staphylococci, streptococci, and a Gram-negative coccus in about equal numbers, and one, a case which nearly realized my ideal of -a healthy nasopharynx, a white staphylococcus in pure but very scanty culture.
So far as any conclusions can be come to, it would appear that the flora of chronic nasopharyngeal catarrh is not materially different from that of the average nasopharynx, and that the difference lies principally in the amount of reaction produced by these organisms.
DISCUSSION.
The PRESIDENT (Mr. Arthur Cheatle) expressed the thanks of the Section for the interesting paper. It might be looked upon as a most valuable preliminary study; first, because one wanted to know the bacteriology of the healthy nasopharynx, and of the diseased nasopharynx, and then to connect the aural troubles with those diseased conditions. The last Mr. West bad not attempted to do at present. He supposed that in all the cases in which the author had taken cultures from the nasopharynx he had excluded anything of importance in the nose. With regard to the appearances in post-nasal catarrh, Mr. West spoke of a small mass in the adenoid region, but that might be looked upon as the remains of the nasopharyngeal tonsil. The mouth of the normal Eustachian tube was white, with vessels coursing over the surface.
Mr. SYDNEY SCOTT had found organisms morphologically resembling pneumococci and meningococci co-existing in both tympanic cavities in a child who suffered from meningococcal lepto-meningitis; death followed the onset of pneumococcal pneumonia. The internal ears were free from organisms. He presumed these organisms had reached to the middle ears from the nasopharynx. There was no perforation of either tympanic membrane. Speaking of vaccination cases, he had also noticed the disappearance of organisms in the same order as Mr. West had described, but with persistence of pneumococci in the nasopharynx. He described a case in which vaccines appeared to have an influence on the form of rhinitis. A female patient, aged 17, had been under his observation from time to time for nearly eighteen months with deafness and moist catarrhal rhinitis and nasal obstruction, due to the swollen mucosa. Adenoids had been removed, nasal mucosa had been cauterized, apparently to no benefit. Cultures were taken and vaccines prepared from pneumoccocci and Micrococcus catarrhalis which were found. Beginning with a dose of 25 million, a weekly injection was made subcutaneously, each dose being twice as large as the preceding one. The fifth dose was "400 millions." The swelling in the mucosa had quite subsided, the nose and pharynx had become dry, and there was an adherent and very tenacious exudate in the nasopharynx, which could only be removed with forceps. As an isolated case, it was not worth basing much upon, but if similar cases were encountered, they would furnish data from which conclusions as to the influence of vaccines applied in this way could be drawn. The speaker thought that data accruing from researches such as Mr. West was undertaking would ultimately influence the treatment for the affections with which these and other forms of nasopharyngeal infection were associated.
Dr. WATSON-WILLIAMS said the paper was all the more valuable because Mr. West had been chary of drawing definite conclusions. The author's results had been very similar to those obtained by other observers, and had been carried out in a most systematic manner. Though he (Dr. Watson-Williams) had from time to time employed vaccine treatment in such cases as Mr. West had described, he felt bound to say that, as regards the Friedlander bacillus, the results had been disappointing. The best results were obtained in cases associated with the presence of streptococci and staphylococci. Another point he considered noteworthy was that the macroscopic appearance of the secretion being non-purulent or otherwise afforded no indication as to the degree of virulence of the causal organism. Sometimes when the secretion seemed normally clear and slight in amount it was found to be associated with quite virulent organisms. He recalled one patient of his who had recovered from an acute phlegmonous inflammation of the pharynx and larynx, and had persistence of clear post-nasal discharge. He found that it contained virulent streptococci, the secretion coming from some of the nasal sinuses. In many cases one obtained a more satisfactory result by opening up those cavities and so, by using lavage, bringing about effective drainage, than was obtained by vaccines. When there was a meningeal infection unassociated with obvious aural disease, he believed that the infection probably got in through the lymphatics connecting the posterior ethmoidal and sphenoid cell cavities with the intracranial cavity. HA hoped Mr. West would continue his researches and give the Section the benefit of further observations and conclusions.
Mr. MARK HOVELL said he thought the interest of such observations would be increased if swabs were taken simultaneously of the nasal cavity, so that the bacteria in the two cavities could be compared.
Dr. FITZGERALD POWELL said he must add his tribute of thanks to the author of this paper, which he considered a valuable addition to the speciality. In reference to the mode of arrival of these bacteria in the post-nasal space, he doubted very much if buccal infection occurred to any great extent in the nasopharynx. He thought the path by which they entered was largely by the nose, and then only when the nose was abnormal. Some time ago Dr. StClair Thomson made very interesting experiments with regard to air entering through the nose. On taking swabbings, very large quantities of bacteria were found in the nose itself, while those taken from the post-nasal space were practically free from infection. Abnormalities of the nose, causing obstruction or ctnditions such as the various forms of rhinitis, appeared to him to alter the arresting or possibly germicidal power of the secretions, and in this way infection might gain admission. Also in suppurative disease of the ears it is not uncommon to find pneumococci and other bacteria, and it is quite possible they might make their way through the Eustachian tubes to the nasopharynx. The paper brought before us the practical point-viz., the treatment of postnasal catarrh and other forms of infection; that suggested by the paper-namely, the use of vaccines, was in its infancy, and it was much too early to give any opinion regarding it. But he wished to emphasize the necessity for very careful treatment of the nasopharynx in infective conditions and also when associated with ear troubles. Most of the douching and cleansing by the aid of alkaline and antiseptic douches through the nose was not thorough and was not sufficient to get rid of the infecting organisms, and in addition thorough irrigation of the post-nasal space through the mouth was necessary, and the application of suitable remedies directly to the part infected. If this was carefully done the most obstinate cases of post-nasal catarrh could be cured, and post-nasal bacteria destroyed.
Mr. WEST, in reply, thanked members for the way in which his professedly slight paper had been received. He accepted the President's definition of it, that it was a preliminary of a preliminary. The cases whioh had been under investigation were obstinate chronic cases of post-nasal catarrh; they had had deafness of middle-ear type, with the exception of the control cases, in every way suggesting an Eustachian origin for the deafness. He thought it would be taken for granted from what he said, that infection of the nasal sinuses had been excluded. He did not agree with the President as to'the colour of the mucous membrane underneath the hood of the normal Eustachian tube; it was, he considered, pink. He was interested to hear that Mr. Scott had had results similar to his own, particularly with regard to the persistence of pneumococci under vaccine, possibly he had not gone far enough in big doses of autogenous vaccines in those cases. Sometimes he even had great difficultv with the usually easily displaced organism Staphylococcus aureus, and he had a girl under treatment who was at present having doses of 2,000 million of vaccine, and her staphylococci had not yet been got rid of. Dr. Watson-Williams's point as to there being no necessary connexion between the virulence of the organism present and the quantity of secretion was particulatly true of the Klebs-Loeffler bacillus. In the paper he had insisted on the presence of a definite flora in the nasopharynx in nasopharyngeal catarrh;. not necessarily causative in the sense that the flora were not there if there was no catarrh. If one wanted to make cultures easily and rapidly from the post-nasal space, a postnasal cannula should be used, by which means one could exclude contamination from mouth or nose very completely. He considered there was a future for vaccine treatment in such cases, but it was a purely provisional opinion, and he would not put it forward as being adequately based.
